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ifih^V- \-7>i>AZT 1 i©SMI^T-<bg«6Sfl: 
40 U-<Jt/F a lC7>Sei (Ron+fiifg!n + iB^J5^) 
t^c4.© a 

[0 02 4] L : iBI§J6tfiRvvK:ttl58-r-S-T>#? *> 
X (IBfSU >#*£>;*) 
Ron: E^>i?XifT 1 l<D*>&tK 

V 1 1 : £p 1 l©«EEffl 

V 1 2 : *.p 1 2©^EEffi 

V 1 3 : * p 1 3 ©«EEffl 
V14:*pl 4©SE«t (IP2©mEE) 

V 1 5 : Ap 1 5©^Efii (m 1 OfE) 

50 (a i ) ®ffimiM<DnK&&<±mu 
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isztn 1 ucrnvsnffii *%ns&. vii-vi2 

(= Ron* I ) <DMR.WT (SI 1 ©£m&<b9l2 ©£^ 

i>m%.?*>. *p 1 2©^EV 1 2#3>>'<U- 

:75*A#iSHF-«:ttj6p 1 1 3#«f&Sft3 

Or. ^GEVl 3#mKV 1 2 iOfcA^Oif^fCB. 

[002 5] cnfCfcfJ. h7>^^T12©y-l- 
HJ£#±l?l,. *gfnR2 3 l |-7>^fT12, ffilii: 

<£-?T. ffitnR2 3©^KPrF#i§AU mEEV 1 3#* 
V15 = (VI 1-V13) *n = 
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*m>?Z><D-C. fEV 1 3«^EEV 1 2icmu< 
[0 02 6} «EV 1 3#V 1 2 J: 9 3 

0. h7>^^T12(Oy-HE*5ITLT. Sin 

R2 3£ij£n£S&bWi&J>u miiv i 3itmjabrm 

ffiV 1 2K?0<iaS. BP 5. V13=V12i 
& £ <fc *> tCttfFT 5Ci*s^5„ 
[0 0 2 7 ] CCt\ &t/tR2 3. *J«tO'R2 5***1 
SftiftttR— VtoZtPh. n = R25/R23it5 
10 i. * P 1 5tcf££-r*miIV 1 5«. JMT© ( 1 ) 5£ 

[0 02 8 ] 



BP%, @SS^rj£I«> ^-h7>J/^^Tl 1©*> 
SJnRonK: HOSIER Ron* I K^&£ft. HCCC©« 
EE#n»«Ci|MH3ftr. *6taR2 5<DM^CC#6*-TS 0 
COlEVlBlilKDIEitS. ffiCtR2 3 

£2 00Q. Jg*nR2 5*6. 2 K Q i T ifiJs* 20 
n«. n = 3 1 

[0029] ( a id &mm<Dmjz 

yN -r7_ h 5->JPX^T 1 1 tCT&m&fimtltcfrZWXD 

¥im*. 3»U — £CMP 1 2t<c£K>'i7£>tlZ>. 02 
K^-TJ:MC. n>;-?U-2CMP 1 2©v-<^X{|iJA 

^s^fcttassaiiK i (ctb^LxfcAt 3©mnv 1 5 # 

AJlZft* 7'7^ffliJ«^c«, «£V 1 2 £&SiR 2 2 * 

V 1 2 =VB- (Rw+Ron) * I - L * d I/dt 
V14=m*V12=m* {Vb- ( Rw+ Ron) * 



(VI 1 - V 1 2) *n = Ron* I *n 
• • • (1) 

*£R2 4-C#IIl,/c^lIV 1 4 <JU2©*E) #SA#3 
ft£„ -tr L/"C. £!2©WIV 1 4 #»HWEE-C* •) . « 
ftft I (Cffot^tfif 1©^EV 1 5#. SS2©m 
EEV 1 4^r±Is|o/c^i- i 5MCct i 3. jfiHife-C* t. 
*>1»*WZ.t%o CCt, m=R2 2/ (R24 + R2 
2) if-5>i. V 1 4 = m*V 1 2 
[0 03 0 ] SEV 1 2tt. «M*EVB. le^iftttR 
w. Ei-Of?f>XL, ^9- h v>^*£T 1 1 

©^tgfciRon. tsjzum&mifcizm^x. oto 
(2) st^tctm^ 

[0 03 1 ] 



( 2 ) 5*> SB? 3 ft & J: 0 &C . jS^«Effe£©$iJ:£»!£ 

& &5JWIV i 4 b— jefflr««c < . ms&nm i 

[0 03 2] -eUT. 1EV1 5 (|gl©^E) #«E 
VI 4 (Dt2©SE) *±|H|?>t3>^-U-^CMP 1 
2<Dta^«LU-<JU«:SKL/. K7-//<12 0fflABS 

S„ 40 
{ 0 0 3 3 ] m 2 {CTfi-fHSS-C. A'-7-h7>^?T 
1 l*i^7i^c4t. SEV1 2#&tf6S{4U""<;U (G 
ND) tttt) (¥a»{*3?i^©?li2©3EmS©^E#F?rS 
fflfcTFifcO) . 3>;<l/-^CMP12©7"7XiS 
-f- (jSp 1 4) ©SK* 5 BS-fe'n<!:&£o iot, 
U-^CMP 1 2<Dtiit)itLl"<}\strj:Z. C©#3t* 
« F =J A >1 1 2 ttnbft LfrU©"? ( 2 *5SbfP 

L&t,>C<itCO^T«t&£-r-2>) , CCD$$r«vS-7- 
I-7>^$T1 1 SriSSbSti- £ C S£o 



l-L*dI/dt) 
• • • (2) 

[0 034] (alii) A'7-h7^nil*i 

03 02^1/^088^. Mic. t^Wc^e^ 
•7- F7>^X£T 1 1 ZimZHZtctbom+ZWB 

1 1-D13, filnR2 1 , R2 6-R2 8*^^6*1 

[0 03 5 ] BP^. 165iR2 5 J: ^ 

(C. JS51R2 6 (m3©16ei[) t l-7>^$T 1 3 

(^2©X^^^>^^) ijMRWfcti. *p 13i 
p 1 2i (DF^tC ^ -( F D 1 3 (^2©^^^- 

F) aqfcWfcftn,**. Stc. Ap 1 4igtnR2 4i 
©MCcy-r*-KD 1 1 (^lO^-Y^-- F) ftWttlh 
n. ^.pHia^U-^CMPl l©v-<^^ffli]^ 
T-t©PJ]{C^-r^- F D 1 2 (383©^*- F) ^IS 

[0 03 6 ] $/c. fiJSR 2 2 t *p 1 1 i©raK. fi 
5xR2 1 (^6©ffi5x) ifiWttfhti. 3>^U-JCM 
PI 1 ©2-5©A^T-tCB, gtnR2 7 (m7©g 
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* KQK^SSn-S) . ^EEV 1 3«y-T*- FD 1 3© 

Z>. — ft. 3>AU>-*CMP 1 1 ©W^xfjjiJ^© 

#-f*--FD 11. .D12, fcJ:0'S!nR2 
1 . R 2 8 ^ C itcj: *3 . ^JIV 1 2#j£tfim 

EEU-^Ut&oTfc. feTF© (3) ^t?^-T^II«T«: 

[0 03 9 ] 



m . R2 8 (^8©Jgln) #!S:we>*"iTt,>£ 0 
[003 7 ]-?- or. 03tc^@8g©SbflH<:-?i,>-cgi 

B. t^-Y^-- KD 1 3«:J:<03>^ - l'-^CMP 1 1 CD 
77^ffliJ^©^JEV 1 3tt. fc«L 1 *gE60t«tt 
Sft f =j > 7'$ n & 0 

[003 8 ] C Ct. fflSR 2 7 ccaturfiwaastt/h 
Sl»*»6 («ara«£^«:. J6fnR2 7©afitfitttl 5* 
(CMP1 l©"*-f*xW»?-«lf) 
= R22 (R28*VB+R21*Vd) 

/ (R2 1*R2 2 + R2 1*R2 8 + R2 2*R2 8) -V d 

• • • (3) 

ccr. vd«sy-fai-- F©iB*iai«BE*aitor. * 

fc, ( 3 ) SWC*J(,»T . R21=R22 = R28=10 
KQ, R24 = 2KQ. Vd = 0. 7V. VB= 12. 
5Vi-T§i, ( 3 ) 5£©ffitt 3 . 7tf\iU hiftS. 
[0 0 4 0 ] Sfo-C. A7-h5>i>^iiTl 1 

3>a-u-$CMP1 1 ©v-f^xffli]^©m 

MP 1 1 ©U^JBL U^;Ui/«C-2>„ C<Dtc#>. n>/>*U 
-j<CMPl 2©W^*fll|j£ J ?-©WEV 1 5tt. Stft 

[004 1 1 -S, a^U-^CMPlZO^i 
«H=-©«ffV 1 4l*±.m<D (3) ^^SnSSEiO 

«>. y-f *- f d 1 2 <Dmjfl*MBBrmi£vtn\.*%E. 

C©@KW-ett«&4. 4^1/FifcS. C©/c 
J*. 3>/SU-$CMP 1 2©W^»«HU^U<!:aO. 
|a«b njftfctflBCc tt * <aar S J: 5 tea U- * C 
MP 1 2©(H^J*iHU^l/©iff{C. /<"7~ 30 
£T 1 1 ttett?Jt&£&.5) . 

[0 04 2] Ctm. ^V-YvZsisXZT 1 l*s+> 

twe*> 6 ^ 7 txmcmm l -c . sffvi2*s(gTb. 3 

>^U-$CMP1 1 ©T/^ffl'Ji&T- (,"£p 1 3) ©it 
EEV13 ( = V 1 2 + 0 . 7 V ) #±15© ( 3 ) SCCiS 

Tl ltt*>tt^C«»^£Ci£;gll*T&„ 
[0 04 3] (a IV) W$am<D$£W *40 
V 1 4= (V 1 1 *R2 2*R24 

+V1 2*R21*R22-Vd*R2 1*R22) 
/ (R2 1 *R2 2 +R2 1 * R 2 4+R2 2 *R2 4) • - • (4) 
VI 1=12. 5V, V2 = 12V£fSi, ( 4 ) SC *<5K ( 6 ) 55 J: 5 (CiSStlS. 
©ffl«9. 9V£/i^ [005 0 ] 

[0 04 9] (4) SKfcWSVl 1, VI 2». ^O* 

VI l=VB-Rw*I-L*d l/dt • • • <5) 
V 1 2 =VB- (Rw+Ron) *l-L*dI/dt • • • (6) 
(4 ) 3U:!J. ^JEV 1 4«^JEV 1 1 . Stf^EEV l *SOBBIB-Ctt. 1EV 1 2©§UR2 1 *R22*il 

2©i8JMc{*oTiffln-rSC£**WS-r#£. *l/C. 50 ffVl l©fl8SR2 2*R24«t?^*<S[5J:9«:R 



ifisfn^^i-r^aifia. @8gni£i©jsiiijfe£2& 
©sftfpccotitsi^-rs. 

[0 044] S3iC7K-ri51S§-C{i. we^ni^ts-a- 
SfctotC. JgfnR2 6 £ f-5>i/*£T 1 3 £©it?Wg 
ttlslf8&. igtnR2 5(C*fLT^jK:iBBL - r(,»4. C 
©*fiS"C h^>^X£T 1 34t>3t4i, *p 1 5 

ti/v> f t©iH©stafBtt. be h 5 >s>* # t i 3 # 

* 7 © £ i* ©Jgtnfil R 2 5 #> R 2 5 * R 2 
6/<R25 + R26) KgMfc OX . ffifctfil*^;* < 

So 

[0045 ] ^©/c*. lfitii^n(iR2 5/R2 3# 
R2 5*R26/ (R25 + R26) /R23&C^ 

[0 04 6 ] CCC, F7>yxJiT13!l5t>Oi^ 

©*•«**» 1 ©*t tra ws^*) . *?©££©ii 

2 6©ffi*iS^-r-5Citc«±:»3. Ul 1 ©Hi}a*£ffii:© 

{fistisse-r-sc £#-??*&. 

[0 047 ] ( a V ) jg^*iJS»»^IE(CO^-C 

^•2.i#©j§«8g*i)^«ig*EV 14(t ^© (4) St 
[0048] 
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STS. 0 3«:m-rHSSf?!|-era. R2 1 = 1 OKQ, R 
2 4 = 2KQt*SA^, MK.V 1 2©G&$ttt^EEV 1 
l<D{^©5<Sr*-5„ CCDfc*. j&^Kfc^JSmEEV 1 
4«*EEV 1 1 J:0*BEV 1 2(Di^^<SW-SCc!: 

[0 05 1 ] h5>>^*£T 1 3*5^-7©^. B|H?> 
SS2©i#ii!§^-Cf&l ©SEE (VI 5) ^fiXO-Cl^i 
SEEV 1 5*5 (4) 3&C7jkLtcm&mZ-tc£Z 

&nm,tm7£zti*>. ±nmi&mvt,m 1 ©hee# 

9. 9V£iB*/clt^K&S^£4*£;*tt6. ©S 
EE* 4 9 . 9 VtKZm&lgi&mi 1 If*. Ron=4 0m 
Qt-TSi. «T© (7) 
[0 05 2] 
I11=V14*R2 3/R2 5/Ron 

= 9. 9V* 2 0 0Q/6. 2KQ/4 0mO 
= 8 A • • • (7) 

BP*3. ±lBHS8^r\ Htl©1SEEVl 5&m2<Dmsm 
iaa^SftTt^&iSicfi. 8 A^ffi^SHSgSiifE^Sfc 

nfc t z ic mmm tvmztiz. 

[0 0 5 3 ] CCT. Rw= 5 OmQtffiZT&t, *20 

I 12=V14*R23* (R25+R26) 
/(R25*R26) /Ron 
= 9. 9V*20 0Q*(6. 2KQ+1KQ) 
/(6. 2 KQ* 1 KQ) /40m£J 



(8) ^^$§32 0 0 2 - 3 5 3 7 9 4 

14 

* (Rw+Ron) * I = (50mQ + 40mQ) *8A = 
0. 7V<t&&,, Sfc. $S^<t¥«J;£;**vr<,>S££[5] 
&mmtmtL%:^<D-e> L*d I/d t = 0-C*-2>,, 
BP*i> mKDMK (V 1 5) *S02CDlftI^ 

&i>Z>ZLt,CJ:ZmmniZV 1 4©ffiT) «{5<!:A,<if 

yx^Tl l©*>&fcRon©sf»Jg-C&^;*tt& <> 
[0 0 5 4 ] ( a VI) ®SijSE*iJ;£*«SEE©EESf8l:II 
SHODtiH^ (BP^ h7>^fT13^>i$n 
T^-5><t£©*tifl30 TSill©SEE (V 1 5 ) 

[0055] jitaiHisgwcfc^-r, mcwfeMmnmw 

KMZtl-f. V4 = 9. 9 V©£ £-C$>itc£-?Zt> 
C<DtZ&m%±mi£2ti2>®ffiimi 1 2«. WTO 
(8) 5£-C^Sft& 0 
[0 0 5 6 3 



= 57. 5A 
CCt, St 1 ©ifiJI^-cm 1 ©SEE ( V 1 5 ) 

#ft»«::&5±#&. ±Mim&mtamx\z. l^2. 

5mH. dl/dt^l. 2 5 A/y s <t t/T*><3, L 
*dl/dt = 3. lVitci. IEV1 1. VIZft 30 
5C. C©jjeem*{Cck0fflOTlf hinZ><D-C. m=9. 58 

m*L*dl/dt = 0. 83*3 
CCr. 2. 5 7V5J@SSmiiSl 5A^BS-r^miEfii 

[0 0 5 8] @E^g5iRw{C|D]8g^iJitAs^n-5.C ticj: 
"31EV1 1, V 1 2©2X2f£{£T-f £. £/c. 
h7>y^$Tl 1 CD*>gttRonCC@8SS^#tfisft-S 

CifCjcO, SEEV i 2©^<gr-r-5. (> ★ 

9. 9V-2. 5 7 V-m* I 1 * 



• • • (8) 

589V/12V=0. 8 3 £088-1' > ^i?^* L 

KckSffiESiHSEEOEESIS: (08gSffi©ii'MIg«:iE; 
D/cS?i2©SEEV 1 4©i&4>#) «. JWT© (9)St 

[0 05 7 ] 



1V=2. 57V ••• (9) 
★ [0 05 9 ] ±motc£ *>«:. *U5£»«SEEV 1 

4 (312 ©mil) SUV 1 2©igiP#V 1 1 i<9 & 
&5fg*#<&£<£ i 5 4C|9^£;hTl>£©-C\ j§^£ 
¥iJ5E3ft£0SSSiJiE I 1 ». *J*sJ:-e^© (10)Sr 

[0 06 0 ] 
(Rw+Ron) 



1 



= 11* Ron* 

±i£©0S8SSt£fflt>T (10) 
£. 11=29. 7Ai44. BP*3. ifl 
EE (Hi 2 ©SEE V 1 4) CCEBfil^^^^o/clg^Ctb 
•^T. MSi&PJ;£<iI# 5 7 . 5A-29. 7A=27. 
8 A3l£Ttf6ft. ^4 8%#iJ^a*mEE*EESSL-C^ 
C©3ISTtf#CC;tfl£;-f SSEE**. S&3©SEE-C& 

[0 0 6 1 3 CttfCiO, F->a- h©J:^CCAja 



(R25*R26)/(R25+R26)/R23 

• • • (10) 

fc. ipJ^C^-h^i^^T 1 1 (*«<*^T-) 4: 

fiir-rsct^, *#&3ssdit#irLttTiBf&. 

[0 0 6 2 3 ilHb/crtiftca-^ir. 
Kl^ijiS^m^S©®^^^^* ( b I ) ~ 
(bvi) iCTjkT. 

[0 0 6 3 3 ( b I ) J*Kf- h 7>i/XttT 1 1 
#m+) ©WS«:&£T£SEE (SEEI£T#) £ifiHL 



# 
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tcmKD'mS. (V 1 5) <b> ^ -l 7-F5>y^$Tl 1 

<D-Mmi^tmmu^ cgnd) moms, (vi 

2) £-5Egd£-C#ELfcm2©mEE (V 1 4) <h£tb 
t&U SIOIEV 1 5#J?t2©1ffldEV 1 4&±M->tc 

js^kb. iaisimt^'7-h7>y^fTi i 

[0064] (bll) ^-h^^X^T 1 l©iS$|j 

C<i#£>S©-C. (t 1 ) fc'W. JS1© 

8£?r i§H«E £ L & t, > J: *> "iT £ „ t © £ t ©ii*i^# 
f&l©*tGI^-C&-2u 

[0 06 5 ] ( b in) mo x 1 *sga?& 

[0066] ttc lEiz&jm&ifc&mm-rzmmsn 

f*&Jn*.&. b#kt i j)m&brm2<Dm&mtcrj:-?tc 
t $ . *fc*att«i*ttJBW««io r ii*fifE £ 3 *i 

££. A'7-h7>^3!Tl 1£— B:f7U EPB${C 
^->i-r^>„ ^OfPffirlfc'tf, Ull©mEV15£ 
f& 1 ©tfUs^tcBIT ( 1 @@©2£g) . 0 1 ©!»«*«: 

Rr»f^*Bf3e©@* (n 10) m>. *©« cn in 

B©S&fft ) HI 2 ©if Ui^ £ 0 It £ * . *j jtffijk t *fl 
»Wf««*fii}WS. BP**. ««W»E#t 

[0 067] ( b iv) %micJEftixmMfiWnX i^t 
^(C> n'r;-|-7>5/X^Tl 1 <t*#L 1 <t©ra-ClH 
U »**#»S*i;te£-rS. C©££©@ 

ssnjfc#. * 2 ©wi*r^* at * 
r-> 3 - h©»^) tea. (n *n i ) vmrntw 

f&2©«E (V 1 4) BSagSEVBKfiSffU MSiiit 

[ 0 0 6 8 ] g£->T. ^1 ©SEV 1 5©*/J^&K:J: 
0iSm*5«S3n4„ f 1©§EV 1 5B. 'W-f. 

7>yx*Ti i©^->fi&iRon©is»n«c#-,-ritfln-r 
4©r. »*a©#l£fllfttt*>^Ron©£ttK:«fc4 

*^©*>IBSiH*HWe«&os. SfciSatcj;^ 
^tr*©-C. *>«!SRon*ffll,»4*ffi"CJ*iE?i08«© 
3-4 tt&±©@K«IK'? tA> 4 WHtciamtt 4 flgT 
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5©tt»lA>. 

[0 06 9] (bV) Isl88^*sm 1 ©ifi?l^{C|93£3 

>5>**T 1 1 &%fttttc ( r 1 £&<) * 

7. *>ttf¥S-tt4. ^©0^ (Nli)fl 

*«WU ««tt«*c«#rra. t©*-XTBl@© 

mm.wtwmxwmt /w-h7>^fTi 1 =& # 

io SiWi-S ) . 9 1 ©»<H*.T««*£ & o fcHtettiEfit 
t!0»3S»6©Blfc'DA*^#t»©-C. l|5|©«S-rjft«»i 

mm. ux bw&imwm&iz'pft 

[0 07 0] ( b vi) iraftft^i-i&iaRtCtSEttrefC 

«3ea»ittS»2©WE (VI 4) «. B»^>y* 
*>*L«e*£T*il!i@W;tj«:j:»JEIgS*i5. EttJS 

<tt0. S2 0^EV 1 4 ©fflffifl^f ifctt 

20 ^N'^-h^^jxX^T 1 l©^->fiJtRontcJ;^Tfem 

2©«ev 1 4BE»3n4. cft6©E&S8>m«:.* 0 
usssifi© a# i »«4trtt ajm £ ws-r * m^ffl^ux 

[0 07 1 ] HP*,. SfMSK*l:b«flW:#i>«^ (1/7 

fa-hows) icrvmt.cMnwtmmzft^tmMf 

ic, <f*j Pisa- H©J:5{c3®tt»ei*i/Mi»»^t?t 

»»*Kj:0^7-h7^iTl 1 <¥»«e3R-T-> 
30 ©^>fi5iRon©^tt*5&' 3 r^SSI|tcMSij£©*iai*J 

[0 07 2] «±©S6^A:«fe9«:. iE«««t©3~4« 

[0073] j^t. ^(*w«c«a««:oi»rttwr*. 
la i *^s^©m i <jymm£teK%z&nmkmm. 

i l, Rcjt*©«a«s©*SE**rH»ia"c*a. m 
mm&m&m i«. 02. H3«:^ufcibf¥«osKj: 

40 «3!ftfrr£fc©T£>£o *r. «J«*S198TS. 

[0 074] ttjflttiftttttl&B 1 IB. 't«7- h^>S? 

1I8S©. SSSmdK^amSSi^-s/citw:. IPB?J©cn 
^EJL, SCCBt a««©^:*3Ccj£Dr@K*ja»r 

[ o o 7 5 ] 0 1 cc^-rjflmss«imiis 1 1 b. awl 

50 l^®nffi&Am<0X4 y?SWl l 1st 2 tltct 
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WJCCffittShST> KHfSAND 1 1. AND 1 2i, 
t % A;l/X*-5>5?15<!:. **fltLTl*S. * 

[007 6 ] ^71 412, 2 0ms (r 1 ) 

2 0 0ms>^7«i**Lt^5 1 
>15B, *-5>hffl«rBT3ES» (N 10) tcttSr* 10 

fl&<D«teSB*tt. H3 6C^L/fcIlg§<b|5lfilrS)^><D-e, 
[0 07 7 ] fR 1 OXtl»)KtCfl(«j|«tttttB8 

■ l iflDffiffl«:oi»r«W8-r*. *-*\ Si®8:AB§<D» 

yi3hrc»it*CC», 77fDF 1 1 Offl^BHU 
^Jl/£&^Tte9, ±3^L/cJ:^CCr3>^u-^ 20 

CMP 1 2©a*ttHl/^i&otl^ 0 
[0 07 8 ] C«t\ X-f?«Wl i*^><b-r 
Si, 2^<DT> KHBAND K AND2©(HWH 
U^bittO. K^'< 1 2 <fc0 HU^KOfa^Hi* 

sn^ 0 cntCcto, A'7-h7>^3?Tii^t> 

[0 07 9 ] *fc t 7>Fi8AND12©aj*#HU 
^£&&CD~C\ Jr-f^l 4<D2 0ms * ^ vgfoWBtt 
U 2 0ms (B#fflr 1 ) ttttett b?>m>ZT 1 3(C 

«*«#*a*s*is. 30 

[0080]^'7- h7>^X^T 1 1 

#»«L i ccflti&sns. ccdi^, nnh 1 kk, ^® 
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PROBLEM TO BE SOLVED: To provide an overcurrent 
detector that can be downsized at a low cost. 
SOLUTION: A power transistoKTR) T1 1 amplifies a 
voltage drop produced by flowing of a current through 
the TR T1 1 to generate a 1st voltage V15, and dividing a 
voltage at a power supply connection terminal of the 
power TR T1 1 generates a 2nd voltage V14. When it is 
found that the 1 st voltage exceeds the 2nd voltage, it is 
found that an overcurrent takes place. In this case, the 
2nd voltage V14 is decreasingly changed on the 
occurrence of an overcurrent due to an inductance of 
wires and an on-resistance Ron of the power TR T1 1, 
and the circuit is immediately interrupted on the 
occurrence of a dead short circuit, and the power TR 
T1 1 and the wire interconnecting the power TR T1 1 and 
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